Calcium regulation of vascular smooth muscle cell-derived matrix vesicles.
Vascular calcification is a pathological process common in patients with disorders of mineral metabolism and mediated by vascular smooth muscle cells (VSMCs). A key event in the initiation of VSMC calcification is the release of mineralization-competent matrix vesicles (MVs), small membrane-bound bodies with structural features enabling them to efficiently nucleate hydroxyapatite. These bodies are similar to MVs secreted by chondrocytes during bone development and their properties include the absence of calcification inhibitors, formation of nucleation sites, and accumulation of matrix metalloproteinases such as MMP-2. The mechanisms of MV biogenesis and loading remain poorly understood; however, emerging data have demonstrated that alterations in cytosolic calcium homeostasis can trigger multiple changes in MV composition that promote their mineralization.